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[Abstract] Hanging drop assay can be used to investigate cell-cell cohesion and cell-substratum
adhesion through generation of 3D spheroids under physiological conditions. It also can be used to
elucidate the role of cell-cell or cell-ECM interactions in specifying spatial relationships between two (or
more) different cell populations. This simple method requires no specialized equipment and provides a
means of generating tissue-like cellular aggregates for measurement of biomechanical properties for
molecular and biochemical analysis in a physiologically relevant model.
Materials and Reagents
1. Human breast cancer cell lines T-47D (ATCC, catalog number: ATCC

®

HTB-133™), MCF7

®

(ATCC, catalog number: ATCC HTB-22™)
2. Trypsin-EDTA (0.05%) (phenol red) (Life Technologies, catalog number: 25300062)
®

3. Gibco RPMI media 1640 (Life Technologies, catalog number: 11875-085)
®

4. Gibco PBS (Life Technologies, catalog number: 10010023)
5. Fetal bovine serum (Life Technologies, catalog number: 16000-044)
®

6. Gibco penicillin-streptomycin-glutamine (100x) (Life Technologies, catalog number: 10378-016)
7. Complete medium (see Recipes)
Equipment
1. Corning™ culture dishes (Corning, catalog number: 430591)
2. Inverted microscope (ZEISS)
3. Haemocytometer (Thermo Fisher Scientific, catalog number: 02-671-52)
Procedure
1. Plate T-47D and MCF7 cells in complete medium and let them grow to reach a confluency of 80%.
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2. Remove the complete medium from culture dish and add 0.05% trypsin for 3-5 min after PBS
washing. As soon as cells have detached, collect cells by adding complete medium.
3. After spinning down (1,000 x g for 5 min), count the cells using a haemocytometer and adjust cell
6

#

concentration to 2.0 x 10 cells/ml in complete culture medium.
4. Carefully deposit cells in 30 μl drops on the inner side of a 100 mm dish lid. It is possible to place
at least 30 drops per lid (Figure 1A).
5. Turn the lid of the plate upside down and place on top of the plate filled with 10 ml PBS (to
humidify the culture chamber after distribution of the drops) (Figure 1B). Cells under the force of
gravity will be aggregated at the bottom of the hanging drop. Make sure avoid placing the drops
close to the plate edges and drops are placed sufficiently apart so as to not touch.
6. Monitor the drops daily and incubate until either cell sheets or aggregates have formed, and
photograph cell clusters at the endpoint of experiment* by a microscopy within 20 min. Adjust the
lighting and focus to provide the most contrast between the 3D structure and background**.
7. Collect cell clusters by wide end of tips (100 µl pipette tip cut widely 5-6 mm from the end), and
disburse them by pipetting up and down at least 7 times following with a wash of PBS
supplemented with 10% fetal bovine serum.
8. Count single cells released from the clusters using a haemocytometer.

Figure 1. A. 30 μl drops on the inner side of a 100 mm dish lid; B. lid with drops upside down
and on top of the plate filled with 10 ml PBS.
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Representative data

Figure 2. Photographs of representative spheroids from T-47D and MCF7 breast cancer cell
lines. T-47D and MCF7 cells were cultured in hanging drops and formation of spheroids was
observed at 2 and 4 days after culture.
Notes
1. This protocol works equally well with other types of cancer cells or genetic modified cancer cells
(Defresne et al., 2011; Yip and Cho, 2013; Kumar et al., 2014; Teng et al., 2013).
2.

#

Cell concentration may need to be adjusted up- or down depending on cell size.

3. *The assay may be conducted longer than 6 days if desired.
4. **The use of fluorescence microscopy for cells that forced express fluorescent protein (such as
GFP, RFP) or have a fluorescent label may improve contrast and subsequent analysis.
Recipes
1. Complete medium
90% RPMI media 1640
10% fetal bovine serum
1% penicillin-streptomycin-glutamine
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